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DETAILED ACTION 

1 . In view, of the appeal brief filed on 01/03/2007. PROSECUTION IS HEREBY 
REOPENED. New grounds of rejection are set forth below. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-34 and 39-42 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

4. Claims 1-9 and 12-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Pastor (WO 88/02792). 

5. Regarding claim 1 , Pastor discloses an n-type diamondoid (page 8 lines 15-20) 
material comprising an electron-donating heteroatom (page 7 lines 1-19). 

6. Regarding claim 2, Pastor discloses the n-type diamondoid material of claim 1 
(see above), wherein the electron-donating heteroatom is a group V element (page 7 
lines 1-19). 
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7. Regarding claim 3, Pastor discloses the n-type diamondoid material of claim 1 
(see above), wherein the electron-donating heteroatom is selected from the group 
consisting of nitrogen, phosphorus, and arsenic (page 7 lines 1-19). 

8. Regarding claim 4, Pastor discloses the n-type diamondoid material of claim 1 
(see above), wherein the material comprises an aza-diamondoid (page 7 lines 1-19). 

9. Regarding claim 5, Pastor discloses the n-type diamondoid material of claim 1 
(see above), wherein the electron-donating heteroatom occupies a substitutional site on 
the diamond lattice (page 7 lines 1-19). 

10. Regarding claim 6, Pastor discloses the n-type diamondoid material of claim 1 
(see above), wherein the electron-donating heteroatom is sp^-hybridized in the diamond 
lattice (page 7 lines 1-19). 

1 1 . Regarding claim 7, Pastor discloses the n-type diamondoid material of claim 1 
(see above), wherein the diamondoid is selected from the group consisting of 
adamantane (page 8 lines 15-20), diamantane, and triamantane. 

12. Regarding claim 8, Pastor discloses the n-type diamondoid material of claim 1 
(see above), wherein the diamondoid is selected from the group (page 14 lines 15-25) 
consisting of tetramantane, pentamantane, hexamantane, heptamantane, octamantane, 
nonamantane, decamantane, and undecamantane. 

13. Regarding claim 9, Pastor discloses the n-type diamondoid material of claim 1 
(see above), wherein the material is a polymerized heterodiamondoid (pg 8 lines 15-20). 

14. Regarding claim 12, Pastor discloses a p-type diamondoid (page 8 lines 15-20) 
material comprising an electron-withdrawing heteroatom (page 7 lines 1-19). 
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15. Regarding claim 13, Pastor discloses the p-type diamondoid material of claim 
12 (see above), wherein the electron-withdrawing heteroatom is a group III element 
(page 7 lines 1-19). 

16. Regarding claim 14, Pastor discloses the p-type diamondoid material of claim 
12 (see above), wherein the electron-withdrawing heteroatom is selected from the group 
consisting of boron and aluminum (page 7 lines 1-19). 

17. Regarding claim 15, Pastor discloses the p-type diamondoid material of claim 
12 (see above), wherein the material comprises an boro-diamondoid (page 7 lines 1- 
19). 

18. Regarding claim 16, Pastor discloses the p-type diamondoid material of claim 
12 (see above), wherein the electron withdrawing heteroatom occupies a substitutional 
site on the diamond lattice (page 7 lines 1-19). 

19. Regarding claim 17, Pastor discloses the p-type diamondoid material of claim 
12 (see above), wherein the electron withdrawing heteroatom is sp^-hybridized in the 
diamond lattice (page 7 lines 1-19). 

20. Regarding claim 18, Pastor discloses the p-type diamondoid material of claim 
12 (see above), wherein the diamondoid is selected from the group consisting of 
adamantane (page 8 lines 1 5-20), diamantane, and triamantane. 

21 . Regarding claim 19, Pastor discloses the p-type diamondoid material of claim 
12 (see above), wherein the diamondoid is selected from the group (page 14 lines 15- 
25) consisting of tetramantane, pentamantane, hexamantane, heptamantane, 
octamantane, nonamantane, decamantane, and undecamantane. 
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22. Regarding claim 20, Pastor discloses the p-type diamondoid material of claim 
12 (see above), wherein the material is a polymerized heterodiamondoid (page 8 lines 
1 5-20). 

Claim Rejections - 35 USC § 103 

23. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

24. Claims 23-34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pastor (WO 88/02792) in view of ikeda et al. (US 5057894). 

25. Regarding claim 23, Pastor discloses a p-type diamondoid material and an n- 
type diamondoid material (page 7 lines 1-15 and page 8 lines 15-20). Pastor is silent 
with respect to a particular device in which the materials are to be used. Ikeda et al. 
teaches the use of p-type and n-type materials in a p-n junction (for example, figure 13, 
between 1700 and 600). Pastor and Ikeda et al. are analogous art because they are 
from the same field of endeavor, semiconductor devices. It would have been obvious at 
the time of invention to a person of ordinary skill in the art to use the p-type diamondoid 
material and an n-type diamondoid material of Pastor in a device having a p-n junction. 
The motivation would have been to employ the materials in a useful device. 
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Ikeda et al. Figure 13 

26. Regarding claim 24, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Pastor and Ikeda et al. to yield the p-n 
junction of claim 23 (see above), wherein the n-type diamondoid material is aza- 
heterodiamondoid (Pastor page 7 lines 1-19). 

27. Regarding claim 25, It would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Pastor and Ikeda et al. to yield the p-n 
junction of claim 23 (see above), wherein the n-type diamondoid material is phospho- 
heterodiamondoid (Pastor page 7 lines 1-19). ^ 

28. Regarding claim 26, it would have been obvious at the time of invention to a 



person of ordinary skill in the art to combine Pastor and Ikeda et al. to yield the p-n 
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junction of claim 23 (see above), wherein the p-type diamondoid material is boro- 
heterodiamondoid (Pastor page 7 lines 1-19). 

29. Regarding claim 27, Pastor discloses an n-type heterodiamondoid material and 
a p-type diamondoid material (page 7 lines 1-19 and page 8 lines 15-20). Pastor is 
silent with respect to a particular device in which the materials are to be used. Ikeda et 
al. teaches the use of n-type and p-type materials in a transistor (figure 13). Pastor and 
Ikeda et al. are analogous art because they are from the same field of endeavor, 
semiconductor devices. It would have been obvious at the time of invention to a person 
of ordinary skill in the art to use the n-type heterodiamondoid material and p-type . 
diamondoid material of Pastor in a transistor. The motivation would have been to 
employ the materials in a useful device. 

30. Regarding claim 28, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Pastor and Ikeda et al. to yield the 
diamondoid transistor of claim 27 (see above). Pastor is silent with respect to a 
particular device in which the materials are to be used. Ikeda et al. teaches the use of 
n-type and p-type materials in an n-p-n field effect transistor (figure 13, 600 and 1400). 
Pastor and Ikeda et al. are analogous art because they are from the same field of 
endeavor, semiconductor devices. It would have been obvious at the time of invention 
to a person of ordinary skill in the art to use the n-type heterodiamondoid material and 
p-type diamondoid material of Pastor in a n-p-n field effect transistor. The motivation 
would have been to employ the materials in a useful device. 
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31 . Regarding claim 29, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Pastor and Ikeda et al. to yield the 
diamondoid transistor of claim 27 (see above). Pastor is silent with respect to a 
particular device in which the materials are to be used. Ikeda et al. teaches the use of 
p-type and n-type materials in an p-n-p field effect transistor (figure 13, 500 and 1500). 
Pastor and Ikeda et al. are analogous art because they are from the same field of 
endeavor, semiconductor devices. It would have been obvious at the time of invention 
to a person of ordinary skill in the art to use the p-type diamondoid material and the n- 
type heterodiamondoid material of Pastor, in combination with Benison et al., in a p-n-p 
field effect transistor. The motivation would have been to employ the materials in a 
useful device. 

32. Regarding claim 30, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Pastor and Ikeda et al. to yield the 
diamondoid transistor of claim 27 (see above), wherein the n-type diamondoid material 
is aza-heterodiamondoid (Pastor page 7 lines 1-19). 

33. Regarding claim 31 , it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Pastor and Ikeda et al. to yield the 
diamondoid transistor of claim 27 (see above), wherein the n-type diamondoid material 
is phospho-heterodiamondoid (Pastor page 7 lines 1-19). 

34. Regarding claim 32, it would have been obvious at the time of invention to a 
person of ordinary skill in.the art to combine Pastor and Ikeda et al. to yield the 
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diamondoid transistor of claim 27 (see above), wherein the p-type diamondoid material 
is boro-heterodiamondoid (Pastor page 7 lines 1-19). 

35. Regarding claim 33, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Pastor and Ikeda et al. to yield the 
diamondoid transistor of claim 27 (see above). Pastor is silent with respect to a 
particular device in which the materials are to be used. Ikeda et al. teaches the use of 
p-type and n-type materials in a transistor comprising a source, gate, and drain, wherein 
the source and drain are fabricated from the n-type material (figure 13, 1400), and the 
gate is fabricated from the p-type material (column 10 lines 50-65). Pastor and Ikeda et 
al. are analogous art because they are from the same field of endeavor, semiconductor 
devices. It would have been obvious at the time of invention to a person of ordinary skill 
in the art to use the p-type diamondoid material and the n-type heterodiamondoid 
material of Pastor in a transistor comprising a source, gate, and drain, wherein the 
source and drain are fabricated from the n-type material, and the gate is fabricated from 
the p-type material. The motivation would have been to employ the materials in a useful 
device. 

36. Regarding claim 34, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Pastor and Ikeda et al. to yield the 
diamondoid transistor of claim 27 (see above). Pastor is silent with respect to a 
particular device in which the materials are to be used. Ikeda et al. teaches the use of 
p-type and n-type materials in a transistor comprising a source, gate, and drain, wherein 
the source and drain are fabricated from the p-type material (figure 13, 1500), and the 
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gate is fabricated from the n-type material (column 10 lines 50-65). Pastor and Ikeda et 
al. are analogous art because they are from the same field of endeavor, semiconductor 
devices. It would have been obvious at the time of invention to a person of ordinary skill 
in the art to use the p-type diamondoid material and the n-type heterodiamondoid 
material of Pastor in a transistor comprising a source, gate, and drain, wherein the 
source and drain are fabricated from the p-type material, and the gate is fabricated from 
the n-type material. The motivation would have been to employ the materials in a useful 
device 

37. Claims 39^2 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pastor (WO 88/02792) in view of Ikeda et al. (US 5057894) and in further view 
of Lau et al. (US 20020016414 Al). 

38. Regarding claim 39, Pastor discloses n and p-type heterodiamondoid materials 
(page 7 lines 1-19 and page 8 lines 15-20). Pastor is silent with respect to a particular 
device in which the materials are to be used. Ikeda et al. teaches the use of n-type and 
p-type materials in a transistor (figure 13) comprising electrically conducting regions and 
electrically insulating regions. Pastor and Ikeda et al. are analogous art because they 
are from the same field of endeavor, semiconductor devices. It would have been 
obvious at the time of invention to a person of ordinary skill in the art to use the n and p- 
type heterodiamondoid material of Pastor in electrically conducting regions of a 
transistor. The motivation would have been to employ the materials in a useful device. 
Further, Pastor and Ikeda et al. do not disclose expressly the use of undoped 
diamondoid materials. Lau et al. teach the use of undoped diamondoid materials as 
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electrically insulating regions (para 0025). Pastor, Ikeda et al., and Lau et al. are 
analogous art, electronic materials and devices. It would have been obvious at the time 
of invention to a person of ordinary skill in the art to use the undoped diamondoid 
materials of Lau et al. as any insulator where a low dielectric constant is desirable in the 
transistor that is obvious over Pastor and Ikeda et al. The motivation for replacing most 
dielectrics and thereby forming a transistor comprising a substantially single material 
(diamondoid material) would have been to reduce parasitic capacitances. 

39. Regarding claim 40, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Pastor, Ikeda et al., and Lau et al. to yield 
the transistor of claim 39 (see above), wherein the n-type diamondoid material 
comprises aza-heterodiamondoid (Pastor page 7 lines 1-19). 

40. Regarding claim 41 , it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Pastor, Ikeda et al., and Lau et al. to yield 
the transistor of claim 39 (see above), wherein the n-type diamondoid material 
comprises phospho-heterodiamondoid (Pastor page 7 lines 1-19). 

41 . Regarding claim 42, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Pastor, Ikeda et al., and Lau et al. to yield 
the transistor of claim 39 (see above), wherein the p-type diamondoid material 
comprises boro-heterodiamondoid (Pastor page 7 lines 1-19). 
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Allowable Subject Matter 
42. Claims 10, 11,21, and 22 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. While polymerized 
heterodiamondoid material is known (see US 5019660), the prior art references of 
record, either alone or In combination, neither disclose nor suggest either n-type or p- 
type diamondoid material comprising an electron-donating heteroatom, wherein the 
material is a polymerized heterodiamondoid including a metal atom to enhance 
electrical conductivity. 

Conclusion 

When responding to this office action, applicants are advised to provide the 
examiner with the line numbers and page numbers in the application and/or references 
cited to assist the examiner in locating appropriate paragraphs. 

A shortened statutory period for response to this action is set to expire three 
months and zero days from the date of this letter. Failure to respond within the period 
for response will cause this application to become abandoned (see MPEP 710.02(b)). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Lulls whose telephone number is (571) 272- 
9015. The examiner can normally be reached on 8:30 AM to 5:00 PM Monday through 
. Friday. 



Application/Control Number: 10/622,046 Page 13 

Art Unit: 2824 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on (571) 272-1869. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 
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